SUMMARY Acute myocardial infarction was precipitated by hyperventilation in a 65 year old man. His coronary arteriogram in the chronic phase showed almost normal coronary arteries. Injection of acetylcholine (50 ,g) into the left coronary artery induced spasm of the circumflex artery with chest pain in association with ST-segment elevation in the inferior leads and ST-segment depression in the precordial leads.
and had had no chest pain until three months before, when he had a syncopal attack lasting a few minutes after an operation on his hand. He had appreciable bradycardia but no chest pain at the time.
On admission the electrocardiogram showed sinus bradycardia but no ST-segment changes. He was asked to hyperventilate for an electroencephalographic test to investigate the syncopal attack. A few minutes after hyperventilating he felt chest discomfort which developed into chest oppression lasting more than an hour. The electrocardiogram taken at that time showed considerable ST-segment depression in leads II, III, aVF, and V2-V6 and an increase in serum creatine kinase to 356 IU (normal range 32-166 IU for men in our laboratory). Non-transmural myocardial infarction was diagnosed. A month later Injection of acetylcholine is generally accepted as causing coronary vasodilatation, as shown by increased coronary blood flow.7 In our patient coronary sinus blood flow increased and coronary vascular resistance decreased after injection of acetylcholine, despite the occurrence of spasm of the left coronary artery producing myocardial ischaemia (shown by ST-segment deviations in the electrocardiogram), a decreased myocardial lactate extraction ratio, and chest pain. We propose the following explanation of this paradox: myocardial ischaemia occurred in the region of the left circumflex artery only; intracoronary injection of acetylcholine induced spasm or constriction of epicardial arteries but dilated the resistance vessels and arterioles; and the flow in the area of myocardium perfused by the artery occluded by spasm may have been decreased but the flow in other parts of myocardium may have been increased, so that the total coronary flow increased.
The present study shows that acetylcholine constricts human epicardial coronary artery in vivo and may cause coronary spasm in some patients. Recently, Furchgott and Zawadzki reported that acetylcholine can reproducibly relax arterial strips in vitro if care is taken to preserve the endothelium during preparation of the strips.8 Contraction was observed only when the endothelium was inadvertently removed, suggesting that in the absence of endothelium the direct response of the smooth muscle is contraction. A factor that initiates the relaxation of vascular smooth muscle is released by the endothelial cells when they are exposed to acetylcholine,`'0 and endothelial injury and proliferation of smooth muscle cells are essential in the pathogenesis of atherosclerosis." It is thus possible that in this patient there was atherosclerosis of the coronary arteries with absent or dysfunctional endothelium, despite an almost normal angiographic appearance. We and Ludmer et al reported that intracoronary injection of acetylcholine induced coronary vasoconstriction in almost all adults, probably because most of them have atherosclerosis. '2 13 
